Mass spectrometry means different things to different people. The impact of mass spectrometry has been felt in widely diverse fields ranging from atmospheric chemistry to the elucidation of the proteome. However, many of the wideranging applications of mass spectrometry rest on foundations built through unravelling the fundamentals of the chemistry of gas-phase ions, an area to which John Holmes has been a seminal contributor. The research he has pursued over his illustrious career has opened up new worlds of ion structures, reactivity and thermochemistry. It is with pleasure that we have served as guest editors for this special issue of EJMS dedicated to John and his pursuit of "what makes ions tick". We would like to express our gratitude to Peter Derrick for making this project possible, and to all of the contributors and reviewers for making this issue into what we believe is a valuable contribution to the field of gas-phase ion chemistry. (1995) (1996) (1997) (1998) (1999) (2000) . John has been awarded the University of Ottawa Researcher of the Year Award (1988), the Chemical Institute of Canada Medal (1989), the Herzberg Award of the Spectroscopy Society of Canada (1990) and he was elected to the Royal Society of Canada in 1986. In 2000, John was awarded the Fred P. Lossing Prize for "Distinguished Contributions to Mass Spectrometry in Canada" by the Canadian Society for Mass Spectrometry.
John's training in England and at the NRC in Ottawa was in the field of chemical kinetics However, soon after joining the Chemistry Department at the University of Ottawa, he accepted responsibility in 1964 for the department's brand new mass spectrometer (a Hitachi RMU-6D magnetic sector instrument). John quickly discovered the wealth of chemical information and intriguing questions presented by a mass spectrum. His career in ion chemistry took off and the field was never to be the same.
One of the first observations that piqued his curiosity concerned the difference in the mass spectra of maleic and fumaric acid. These two simple isomeric molecules (cis and trans isomers of butenedioic acid) produced very different mass spectra, showing that the corresponding molecular ions do not interconvert on the timescale of the experiment prior to dissociation. John went on to become one of the key members of an international group of researchers who broke down long-held views of ion dissociation reactions. Prior to the 1980s, mass spectra were interpreted using the rules of solution-phase physical organic chemistry. In conjunction with others in the mass spectrometry community, John's work led to a greater realization of the unique chemistry governing ionic reactions in the gas-phase. A landmark event was the discovery that the methanol ion has a surprisingly stable isomer, the "distonic ion" $ CH 2 OH 2 + . This ion had been predicted by theory to be a stable gas-phase species and John's group was one of the first to experimentally generate and characterize this class of ions. Three papers, appearing consecutively in J. Am. Chem. Soc., ultimately were the re- 2931-2932 (1982) ]. Distonic ions (and related species such as ion-molecule complexes and bridged ions) have subsequently been shown to be ubiquitous in ion chemistry and this has increased our understanding of how ions react in the gas phase. In addition to his impact on the identification of ion structures, John's work has showcased the importance of stable intermediates in ion dissociation reactions and the careful characterization of reaction products.
John has also always been closely associated with the field of thermochemistry of gas-phase ions and neutral molecules. His work has shown the importance of combining accurate thermochemical data with ion dissociation characteristics in order to arrive at sensible and reliable reaction mechanisms. This combination of efforts, understanding ion structure together with thermochemistry, was one of the reasons why he was awarded the Chemical Institute of Canada Medal in 1989. In this area, the fruits of John's collaboration with the late Fred P. Lossing stand out as virtually unequalled in the ion chemistry community. The measurement of cation and free radical heats of formation using the appearance energy technique has been a career-long endeavour, and was especially productive in the years John and Fred collaborated. These thermochemical studies usually centred around molecular properties such as the effect of substituents on bond strengths, and thus were of importance to all of chemistry, not just the chemistry of gaseous ions. John's understanding of the relationships between thermochemical properties meant that results were never obtained in isolation, but always had to be consistent with other available values and the other thermochemical properties of the molecule or ion.
In an attempt to discern the more subtle aspects of ionic reaction mechanisms, John has always been eager to try new techniques and develop new experimental approaches to ion chemistry. His very successful collaboration with Professor J.K. Terlouw (first at the University of Utrecht then McMaster University) over the past 26 years has allowed John to contribute greatly to the understanding of neutralization-reionization (NR) mass spectrometry and collision-induced dissociative ionization (CIDI) mass spectrometry. John has always been curious about the physico-chemical processes that occur in mass spectrometers. A novel approach to understanding the first step of NR mass spectrometry was outlined in a series of papers dealing with the field-ionization of Rydberg neutrals formed upon charge transfer with a target gas [J. Bordas-Nagy, J.L. Holmes and A.A. Mommers, Org. Mass Spectrom. 21, 629-636 (1986) ; J. Bordas-Nagy and J.L. Holmes, Chem. Phys. Lett. 132, 200-204 (1986) ]. In an effort to enhance our understanding of the collisional excitation process, John ventured into the fluorescence spectroscopy of ions following their collisions with target gases in a mass spectrometer [J.L. Holmes and P.M. Mayer, Eur. Mass Spectrom. 1, 23-31 (1995) ].
In summary, John has always kept at the forefront of mass spectrometry and has greatly contributed to the understanding and applications of ion chemistry. So it is fitting that we now honour John with this special issue of the European Journal of Mass Spectrometry on gas-phase ion chemistry and thermochemistry for what are truly distinguished contributions to the field over the course of his (continuing) career.
